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We study inhomogeneous multidimensional cosmological models with a higher dimen-
sional space-time manifold M = M0 
Qn
i=1
Mi (n  1) under dimensional reduction
to D0-dimensional eective models and show that small inhomogeneous excitations of
the scale factors of the internal spaces near minima of eective potentials should be
observable as massive scalar particles (gravitational excitons) in the external space-time.
Gravitational excitons
We consider a multidimensional space-time manifold
M = M0 M1  : : :Mn (1)
with metric
g = gMN (X)dX





where x are some coordinates of the D0 = d0 + 1 - dimensional manifold M0. Let






idi  Ri. Internal spaces Mi (i = 1; : : : ; n) may have nontrivial global topology,
being compact (i.e. closed and bounded) for any sign of spatial topology.
With total dimension D = 1 +
Pn
i=0 di, 
2 a D-dimensional gravitational con-
stant,  - a D-dimensional bare cosmological constant and SY GH the standard








jgj fR[g]− 2g+ Sadd + SY GH : (3)







is not specied and left in its general form, taking into account the Casimir eect,
the Freund-Rubin monopole ansatz, or a perfect fluid. In all these cases  depends
on the external coordinates through the scale factors ai(x) = e
i(x) (i = 1; : : : ; n)
of the internal spaces.



































where 20 = 









jg(i)j are the the D0-
dimensional gravitational constant and the internal space volume. Gij = diij−didj
(i; j = 1; : : : ; n) denes the midisuperspace metric. Action (5) is written in the

































where Gij = diij +
1
D0−2














−2i +  + 2
#
: (8)
We recall that  depends on the scale factors of the internal spaces:  = 
(
1; : : : ; n

.
Thus, we are led to the action of a self-gravitating −model with flat target space
and self-interaction described by the potential (8). It can be easily seen that the
problem of the internal spaces stable compactication is reduced now to the search
of models that provide minima of the eective potential (8).
The midisuperspace metric (target space metric) by a regular coordinate trans-
formation ’ = Q;  = Q−1’ can be turned into a pure Euclidean form
Gijd
i ⊗ dj = ijd’
i ⊗ d’j =
nX
i=1
d’i ⊗ d’i : (9)
An appropriate transformation Q : i 7! ’j = Qji




























































Let us suppose that this potential has minima which are localized at points





= 0. Then, for small eld fluctuations i  ’i − ’i(c)
around the minima the potential (12) reads






ik +O(ikl) ; (13)





are assumed as not vanishing identically. The















−ik~g(0)@i @k − a(c)ik
ik
}
; c = 1; :::;m:
(14)
It remains to diagonalize the Hessians a(c)ik by appropriate SO(n)−rotations Sc :













(c)2; : : : ;m
2
(c)n); (15)











and we arrive at action functionals for decoupled normal modes of linear −models



































; c = 1; : : : ;m; (17)
where (c)eff  Ueff (~’c) is the D0-dimensional eective cosmological constant and
the factor
p
VI=2 has been included into  for convenience:
p
VI=2 !  .
Thus, conformal excitations of the metric of the internal spaces behave as mas-
sive scalar elds developing on the background of the external space-time. By
analogy with excitons in solid state physics where they are excitations of the elec-
tronic subsystem of a crystal, the excitations of the internal spaces were called
gravitational excitons 1.
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